Contents

Tomb O A e s e R A T R R R

Basic Notations. .. .. oo v i iir i iosoniisas snsnsonsssnss

Part 1:

Handomized Algorithms

1 Feedback, Averaging and Randomization in Control
and Data Mining .

1.1

-
o B

LA
1.6

2 HRbOTICR] EINBTVIIIRL . 5 s vr 0t e o o b o b bbb o St b

2.1

i

Feadback .

1.1.1 Infcumatmnmul(nmml
1.1.2 Signals and Date Si2e8 .. o0 en iinwsiensaiennnsas.
1.1.3 Observations with Noise. ..o i iion o

Averaging . :

1.2.1 Data h‘eramng i

1.2.2  Averaging in Stochastic {‘cmh ul Llsi e
Efficiency of Closed- Loop Strategies umlpr l m‘Pr1 1111?\'
Estimation under Arbitrary Noise ... ... .

4.1 Can Smart Estimates Be Uh‘rune*rl" O e A B

1.4.2 Randomized and Bayesian Approaches ...,

Randomization for Hn‘lung Computational C umplr-‘nh,r i

Cuantum Computing

Game Theory .. ..
Monte Carlo "',lpthu'l H mL]um "aea.r'r‘h

221 Random Search, Hmmhlmg -'knnmhng Genetic

Algorithrms ..o

2.2.2  Probabilistic \Jefhntl‘, ina (nn’rml ""wnt hf-:’-it’h R
Estimation and Filtering under Arbitrary External Noises ..
231 Randomized Stochastic Approxmation .. ..o,

HE S



V111 Comnt ents

232 Linear Regression and Filtering .. ..o 0000 coons
234 Compressive Sensing . . ; L
234 Randomized Confrol .‘.‘!-t't’“]tt‘g]?‘i. e e
24 Data Mining and Machine Learning . . ..o0coviiiviiiiiiana,
SE ETEETE o o oy o R AT A g

282 ot " Valldablom . . oo am anm i i s s sa i

EEEEEE]

Part II: Randomization in Estimation, Identification and
Filtering Problems

3 Randomized Stochastic Approximation ..................
4.1 Mean-Risk Optimization ... ... T
3.2 FExcting Testing Perturbation as Hi-l]ld.l:ll].]]?”l.t]DIl
Estimation Algorithms . . ’
33 Convergence rJon:t']mrLtes. b b A T A R T 3o
3.4 Fhetest Rabe of Convergenos & .. cov e vesasvn tin s srns b
3.4 Tracking . A e
36 Algorithm Iln]:ulﬂuﬂlhtmn a.ud i..]u.mf 1111 ( nmpm g
2.7 Applications . ; LA
3.7.1 {)ptmmltmn r:nfn "*:Prvf*r Pmrrwng{)ueue AR N HE el

3.7.2 Load Balancing .
FT3 LAV Boaring: o in o iy coiin e b vl b i

4 Linear Models . ‘
4.1 me*'u.r Hae;n—'--mml rmt'] P‘lltwmg |1nrlt'~r Arh]tnnr F\'tem 11
411 LmemHegn“-a-..um....... o
4.1.2  Application in thupmmmnu I—‘-cpmmmfs S
414 Moving Average . .
414 Filtering ......
4.2 HRandom Projections *Lnd “)'[Jﬂ.‘l‘\-lt‘g.’
42,1 Compressed (Spars) "ug;nal.-- i
4.2.2  Transforming f_lnrllng
423 Compresaive SERRIHRE o i w st nw i s s s g
424 Universal Measurement Matrix:
Random Projections ..., ... iy
4.2.5 Reconstruction Alzorithms ’rhrrmr_{h fl
Optimizetion afd OLhers oo cqversqasssrrossmnsssn
L3N SOTHEAPPHCREDIE. . oo L e e o o

(=4

Randomized Control Strategies . ... ... oo,
51 FPreliminery Eepmple . oononivimisimisg g sovads il
5.2 Problem Statemnent . A
5.3 Control Actions with H.a,mimm.u?d I‘E!-d ‘w]g;m.]n R S

EEEE Er 5 creErEEEE B DEEEEEEEE EE



Conlents

=

5.4 Assnmptions and Model Reparameterization . ... 0000 (14
A4 Stochastic Approxmation Algorithm. oo 00000 (L1
5.6 Procedure for Constructing Confidence Hagicms; P
5.7 Combined Procedure. .. ... . [12d
5.8 Randomized Control for Eum"ﬂ] [ A"v under
Unlenewm Arbitrary Wind Distarbances o000 000000 E
Part I1I: Data Mining
6 Clustering . AT
fi.l thtu.un mfn 1 [ l11s1.m:4
.2 Je-Means Clustering .. G g
6.2.1  Randomized Iter.]tnrr-.i. \,Iema.....................
6.22 Example .i...oiiana
i Clustering and Compressive "f*na;lug
G4 Gaussian Mixtures and (Iustmng
fi.5  Information Methods .. ... ... i
.41 Misture Clustering Model — A I Int'm nuaru:an
Standpoint ...
(.52  Information B{'.nttlc'-nf*ck
.6 Spectral Clistering .
.1 The Neg-Ji .I'I:\:'].‘Ll'l ‘«’v.ﬂ*q. i\ I‘G\ :| Algrmthm
6.6.2 o-Learning and Maodel Selection .
G663 Numerical Experiments ... i
6.4 Application to Writing Style I}E'TEJ mumhm]
¥ Cluster Validation
Tl SRR CAPTERTRR ¢ oo o b a6 A A A B A S

F.2
7.3
T4

7.0

76

Td.l bR Rl PIBa0aE o o v s s s b on e R e

712 The Clest Algorithm .. y
713 The General Stability "Lppmrlch
Geometrical Criteria . o
Information Criterin ... .. .
Probability Metric Method .

T4 (r;m}mmd\Iotn:_-,..............................
T2 Eimnple-Metiion o0 siulu sl i eded i i sl
T4.3 Information Metrics ..., nniina i

Simmlaticn |
7ol First "am]u].mu:u n ‘»’[:‘thml

7.5.2 Second Simulation Mel‘hnd R e e R R

708 Third Simulation Method .
Application of Kernel-Based Dht:m [ TR,
7.1 Heal Positive and Negative Definite Ker nels

T6H2 Two Sample Test Kernel Distances .00,

eEkEEEREEEEREEEEEEER EREEEEE EEEEEEEE]



X Conlents

=1
~

T8

7.9

7.0

7.1

A Appendix—ExparimentalDataEets.....................

Al

A2

B R TR OB o e iy i s L e R

RTINS e A

7.6.3 Parzen Window-Based Distances ... ..o 0000000
The Two-Sample Energy Test .. oovvu i
Tl Method Descripliom. o ovvsiimvnein s b dvaan i

772 Numerical Experiments . ... ...

Application of Minimal Spanning Tree ‘»{et]mdnhg}' R T

T80 Friedman-Rakly's MST Two-Sample Test |
T2 First Approach ..

T.8.3 '\umﬂnrﬂlEqrnmPnt-............................

T84 Second Approach .. e i
785 Experimental Hmull;:-, i

Binomial Model and the K — VN -".ppmnx h

701 Methodology. . o AT
702 Numerical Fxpenmpnr‘-, T T

T893 Comparison with Other ‘I.'Ithd_h

Hoteling Metrics ......

7101 Appmrhl}wrrlptmu............................

7.10.2 Experinental Resualts |

Cluster Validation as an (]ptmuznhr.m thlpm i

TI1L1 Fast Randomized Algorithm for Finding True

Bt ol IS . e e R
TAL. 2 Nupetice] ERpeTiments oo s s e s s

Synthetic Data .

All Gb: I*"'wr*alf‘]u_qtﬁr %lmulatf-:i (1 Allssinn I}aT”mPT St e

Real-World Data ..o cvaa e
A2 Thres-Text En]]ect]mu.-.

A22 Three-Text Collection— ‘wa"und ‘I.’E'ﬁmn R R

A2A Iris Flower Diataset |

AZ24 The Wine Hf'c'ugutmn D’Ltl\l‘t
A25 The Glass Dataset

A26 The Flea-Beetles D‘l.h..ht"i

£ £ EEEEEEEERE EF EEEEEEEEEEEEEEEEEE




